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(57) ABSTRACT

A barrier safety gate 1s provided which flexes and moves
apart in order to receive the vertical path of motion of forks
of a fork lift for loading and unloading from a raised
platform. The barnier safety gate includes a first and a second
pair o opening, tlexible gmidance members having a default,
closed position and an opening, tlexible path of motion. In
particular, each pair of guidance members are laterally
aligned to flex apart to receive the width of each respective
fork of the fork lift which provides an opening force through
their vertical paths of motion.

5 Claims, 4 Drawing Sheets
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1
BARRIER SAFETY GATE

This application 1s based upon and claims the priority

filing date of the previously filed, U.S. Provisional patent
application entitled “FLEXIBLE SAFETY GATE” filed

Oct. 1, 2015, Ser. No. 62/058,173, the entire disclosure of
which 1s hereby incorporated hereln by reference.

BACKGROUND

In industrial applications, mezzanine floor systems are
semi-permanent floor systems typically installed within
buildings, built between two permanent original stories.
These structures are usually free standing and 1n most cases
can be dismantled and relocated. Commercially sold mez-
zanine structures are generally constructed of steel, alumi-
num, and fiberglass.

Mezzanines are frequently used in industrial operations
such as warehousing, distribution or manufacturing. These
facilities have high ceilings, allowing unused space to be
utilized within the vertical cube. Industrial mezzanine struc-
tures are typically eirther structural, roll formed, rack-sup-
ported, or shelf-supported, allowing high density storage
within the mezzanine structure.

Mezzanines are often built without fall protection result-
ing 1n Irequent accidents including serious injury and even
death. Moreover, 1n order for fork lifts and other machinery
to access and deliver and receive goods to and from a
mezzanine level, an opeming must be present within existing,
railing and barrier systems. There have been many attempts
to try and solve this problem without any reliable, cost
cellective solution. For example, employees have been
required to connect themselves by a cord or other connection
means to part of the mezzanine structure, such that 1f they
did fall the cord would prevent them from falling over the
side of the mezzanine onto the floor below. However, this
requires that the employee painstakingly follow through
with connecting and disconnecting throughout each position
on the mezzanine. This process of connecting and discon-
necting requires substantial time and eflort in order to
properly follow through.

Other varying gate and rail solutions have been tried
without success such as duel iterlock roll around gates,
barn door style gates, or gates that swing open. However,
these types of design are expensive and require more space,
thus reducing the available storage. Moreover, electric hand
rail systems have been tried, but have been found to be
extremely costly and require an operator.

For the foregoing reason, there 1s a need for a method and
apparatus that will provide a cost eflicient, vet safe and
reliable, easy to remove and operate fall protection for
mezzanines and other platforms.

SUMMARY

In accordance with the invention, a barrier safety gate
apparatus 1s provided which couples as a cost eflicient and
reliable gate for preventing falls and 1njury as well as a gate
that can easily be adapted for use 1n conjunction with
existing equipment such as a fork lift. This provides a safe,
low-cost, and time saving apparatus and method for pre-
venting falls and keeping employees safe while on a plat-
form.

The invention generally comprises a flexible gate having
a first and second pair of moveable, guidance rails. Each pair
of moveable, guidance rails 1s adapted to receive, move
apart, and possibly flex 1n order to accommodate a greater
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width of a fork of a forklift—as 1t passes vertically through
a path of motion through the barrier safety gate. In other
words, as the forklift forks moves downward encountering
the top of the barrier safety gate with each fork, each pair of
guidance rails flexes and moves apart from one another 1n
order to provide space for the forklift forks to move down-
ward, thereby providing the ability to eflectively deliver a
load to the platform behind the barrier satety gate without
compromising safety and maximizing ethiciency. After the
presence of the fork lift forks are removed, the gate will
automatically return to the default, close position which
provides a barrier that 1s qualified to meet or exceed OSHA

law and regulations per the United States Department of
Labor.

In a version of the invention, a barrier safety gate 1s
provided that 1s operable to flex and move apart 1n order to
receive a vertical movement of forks of a fork lift for loading,
and unloading from a raised platform, the barrier safety gate
comprises (a) first and a second pair of opening, flexible
guidance members having a default, closed position and an
opening, flexible path of motion, each pair of gmdance
members are laterally aligned to flex apart to receive a width
of each respective fork of the fork lift providing an opening
force through their vertical paths of motion; and (b) a
support assembly for supporting the first and second pair of
guidance members through their respective opening, flexible
paths of motion.

In another version, the support assembly comprises a first
and second pair of stationary, laterally spaced, upright
support members paired with the first and second guidance
members respectively, and at least one lateral support mem-
ber operably connecting each flexible gumidance member
with the respective upright support member, wherein each
lateral support member provides a limited path of lateral
movement between the support member and the guidance
member, and wherein an elastic compression means 1S
positioned between each guidance rail and each correspond-
ing upright support member for providing a resistive counter
force to the application of the opening force produced by the
forks through their respective vertical paths of motion and
biasing the guidance members 1n their respective default,
closed position.

In yet another version, at least one of the upright support
members of the support assembly comprises a rigidly
attached guidance pin and the respective lateral support
member comprises a lateral slot, wherein the guidance pin 1s
operable to travel along the lateral slot permitting the
respective guidance member to move towards and away
from the upright support member 1n a limited lateral path of
motion as well as pivot about the guidance pin. Thus,
providing flexibility and vertical stability of the guidance
member throughout the opening path of motion of the
guidance member.

Still other versions, benefits and advantages of the inven-
tion will become apparent to those skilled in the art to which
it pertains upon a reading and understanding of the follow-

ing detailed specification.

BRIEF DESCRIPTION OF THE

DRAWINGS

These and other features, aspects, and advantages of the
present mnvention will become better understood with regard
to the following description and accompanying figures
where:

FIG. 1 1s a front perspective view of a version of the
invention shown in the default, closed position;
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FIG. 2 1s a front elevation view of the version shown 1n
FIG. 1 1n the default, closed position;

FIG. 3 1s an up-close view of the lateral support member
taken from FIG. 1;

FIG. 4 1s an up-close view of an adjacent lateral support
member taken from FIG. 1;

FIG. 5 1s a sectional view of the version shown 1n FIG. 2
taken along lines 4-4;

FIG. 6 1s an illustrative front perspective view of the
version shown in FIG. 1 showing the forks of a fork lift
approaching the top of the barrier safety gate;

FIG. 7 1s an illustrative front perspective view of the
version shown in FIG. 1 showing the fork lift moving
downward through its vertical path of motion, opening and
flexing the barrier safety gate;

FIG. 8 1s an illustrative front perspective view of the
version shown in FIG. 1 showing the fork lift moving
downward through 1ts vertical path of motion towards the
bottom of the gate; and

FIG. 9 1s an illustrative front perspective view of the
version shown 1n FIG. 1 showing the forks completing travel
through the barrier safety gate positioned at the bottom of
the barrier safety gate.

DETAILED DESCRIPTION

Referring now to the figures wherein the showings are for
purposes of illustrating a preferred version of the mnvention
only and not for purposes of limiting the same, the present
invention 1s a barrier safety gate configured to move and flex
open 1n order to accommodate and receive the vertical
movement and presence of the forks of a fork lift for the
delivery of goods to a platform. This provides a safe,
ergonomic salety barrier for preven‘ung falls and injury as
well as a gate that 1s minimally and effectively opened by
existing fork lift equipment.

The following detailed description 1s of the best currently
contemplated modes of carrying out exemplary versions of
the mvention. The description 1s not to be taken in the
limiting sense, but 1s made merely for the purpose illustrat-
ing the general principles of the invention, since the scope
of the mvention 1s best defined by the appended claims.

Various inventive features are described below that can
cach be used independently of one another or in combination
with other features.

With reference now to the drawings, and 1n particular to
FIG. 1-FIG. 5 thereof, a new barrier safety gate for prevent-
ing falls while delivering a load to a platform embodying the
principles and concepts of the present invention and gener-
ally designated by the reference numeral 10 will be dis-
closed.

As best illustrated by FIG. 1 and FIG. 2, the barrier safety
gate 10 generally comprises a first and second pair of
opening, tlexible guidance members or rails 12, 14 which
have a default, closed position (depicted by FIG. 1-FIG. §5)
and an opening, flexible path of motion (depicted by FIG.
6-FIG. 9); and a support assembly generally depicted by
reference numeral 16 for supporting the first and second pair
of guidance rails 12, 14 through their respective opening
paths of motion.

In the version, the first and second pairs of guidance
members 12, 14 are two pairs of elongated, laterally aligned
rails 12a, 12b, 14a, 145 generally positioned 1n vertical
parallel with each other. The first and second pairs of
guidance rails 12, 14, within each pair, mirror one another
within the pair, with each having an inner contact surface 26
facing the other.
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In the illustrated version, each guidance rail 12a, 125,
14a, 145 may have angled top 28 and bottom surfaces 30,
with each angled surface facing inwardly central of each pair
of the first and second guidance rails 12, 14. Thus, mitially,
the angled top 28 and bottom surfaces 30 assist 1n effectively
engaging the forks as they travel through their respective
vertical paths of motion through the barrier safety gate 10.

The support assembly 16 generally provides a rigid,
stationary structure which in combination with the first and
second pairs of guidance rails 12, 14 in their default, closed
position form a barrier for preventing falls. The barrier
satety gate 10 1s typically rigidly attached via the support
assembly 16 at a delivery point within a safety railing system
located at the perimeter of a mezzanine structure or other
raised platform. The barrer safety gate 10 can be utilized in
conjunction any type of safety railing configuration and
delivery point accessing the raised platform.

In the version and as 1llustrated, the support assembly 16
comprises a first and second pair of stationary, laterally
spaced, upright support members 18, 20. The first pair of
guidance rails 12 are laterally positioned, primarily 1n par-
allel, between the first pair of upright support members 18
and the second pair of guidance rails 14 are positioned
similarly between the second pair of upright support mem-
bers 20. It will be known that the 1nner two upright support
members 185, 20a may be one 1n the same and are generally

connected together by one or more rigid connection mem-
bers 36.

In the version and best shown FIG. 1, FIG. 3 and FIG. 4,
cach guidance rails 12a, 1256, 14a, 14H are tlexibly attached
to their respective upright support member 18a, 185, 20a,
206 by at least one lateral support member 22. The lateral
support member 22 1s rigidly attached to the respective
guidance rail 12q and operably attached to the correspond-
ing upright support member 18a which provides a limited
path of lateral movement between the support member 18a
and the guidance rail 12a. In the specific 1llustrated version,
multiple support members 22 are utilized in combination to
support and provide lateral movement of the first and second
pair of guidance members 12, 14 through their respective
opening, tlexible paths of motion. It will be known that other
configurations may be utilized to carry out the aforemen-
tioned supporting functionality.

In the particular version, the lateral support member 22 1s
an open rectangular encasement configuration which rigidly
attaches to the guidance 12a member and freely embraces
the respective upright support member providing a limited
path of motion between the support member 18a and the
guidance rail 12a. Other configurations of the lateral support
member 22 may be contemplated which carry out the same
objective of providing a structure that allows the first and
second pairs of guidance rails 12, 14 to move and flex apart
during operation.

Moreover, at least one elastic compression means 24 1s
operably positioned between each guidance rail 12a, 125,
14a, 145 and each corresponding upright support member
18a, 1856, 20a, 2056 for prowdmg a resistive counter force to
the application of the opening force produced by the forks
through their respective vertical paths of motion and simul-
taneously biasing the guidance rails 12a, 125, 14a, 146 n
their respective default, closed position. Thus, durmg the
vertical path of motion of the forks of the forklift, the first
and second pair of guidance rails 12, 14 move and flex apart
to accommodate the width of each respective fork as the
torks move through a vertical path of motion, and when the
forks are removed, the barrier safety gate 10 will revert to
the default, closed position. The elastic compression means
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24 can be one or more conical compression springs 24. In the
illustrated version, there are three comical compression
springs 24 operably mnserted between each upright support
member 18a, 1856, 20a, 206 and respective guidance rail
12a, 126, 14a, 14b held 1n place by fasteners.

In the illustrated version as best shown in FIG. 3 and FIG.
4, the upper most lateral support members 22 of each pair
comprise a lateral slot 34 which 1s coupled with a corre-
sponding guidance pin 32. The guidance pin 32 1s rigidly
connected to the respective upright support member 18a,
1856, 20a, 205, wherein the guidance pin 32 1s adapted to
travel along the lateral slot 34 permitting the corresponding,
guidance rail 12a, 125, 14a, 14b to move towards and away
from the upright support member 18a, 185, 20a, 205 1n a
limited lateral path of motion as well as pivot about the
guidance pin 32. Thereby providing flexibility and vertical
stability of the guidance rail 12a, 126, 14a, 145 throughout
its opening path of motion. Preferably, the guidance pin 32
1s a fixed bolt. The fixed bolt 32 connects the upright support
member 18a, 1856, 20a, 2056 to the lateral support member 22
by passing through both the upright support member 18a,
186, 20a, 205 and a front and rear pair of aligned lateral slots
34. It will be known, that select lateral support members 22
may optionally utilize the guidance pin and slot configura-
tion to create diflering opening, flexible paths of motion of
the first and second pair of gmidance rails 12, 14.

The flexible safety gate 10 1s a solid framed gate preter-
ably made of steel or other form of metal. The flexible safety
gate 10 1s constructed in a manner that 1s sturdy and safe to
lean on and provides a barrier while 1n the default, closed
position that meets or exceeds OSHA salety gate require-
ments. While in the default, closed position, the resistive
force provided by the one or more springs 24 1s sutlicient to
meet or exceed hand rail standards, thus providing a safe,
sturdy and reliable barrier which people can lean on and
push down on without the gate moving.

Now referring to FIG. 1, FIG. 6-FIG. 9, the method and
operation of the version will be described in detail.

FIG. 1 shows the barrier safety gate 10 1n the default,
closed position. The barrier safety gate 10 1n this position 1s
strong and sturdy providing a minimum distance within each
pair of guidance rails 12, 14 meeting OSHA guidelines
preventing falls and serious injury.

FIG. 6 shows the forks 352 of a fork lift applying a
downward force to the angled top and bottom surfaces 28,
30 of the first and second pair of guidance rails 12, 14.
Thereby, eflectively engaging and imitiating the opening and
flexing of the barrier safety gate 10.

FI1G. 7 shows the forks 52 moving downward through a
path of motion simultaneously moving and flexing the first
and second pairs of guidance rails 12, 14.

FIG. 8 shows the forks 52 moving down through a path
ol motion approaching the bottom of the barrier safety gate
10 continuing to move and flex the first and second pairs of
guidance rails 12, 14.

FIG. 9 shows the forks 52 at the lowest point of the path
of motion at the platform 50 surface where the load 58 can
be removed from the forks 52 safely behind the barrier
safety gate. The forks 52 can then return by ascending back
through the barrier safety gate 10 or by horizontally remov-
ing them from the bottom of the thereof.

The present invention can be made 1n any manner and of
any material chosen with sound engineering judgment.
Preferably, materials will be strong, lightweight, long last-
ing, economic, and ergonomic.
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The invention does not require that all the advantageous
features and all the advantages need to be incorporated into
every version of the mvention.

Although preferred versions of the invention have been
described 1n considerable detail, other versions of the inven-
tion are possible.

All the features disclosed 1n this specification (including
and accompanying claims, abstract, and drawings) may be
replaced by alternative features serving the same, equivalent
or similar purpose unless expressly stated otherwise. Thus,
unless stated otherwise, each feature disclosed 1s one
example only of a generic series of equivalent or similar
features.

What 1s claimed 1s:

1. A barnier safety gate operable to tlex and move apart in
order to receive a vertical movement of forks of a fork lift
for loading and unloading from a raised platform, compris-
ng:

(a) a first pairr and a second pair of opening, flexible
guidance rails, the first pair and the second pair of
guidance rails are laterally positioned for receipt and
vertical passage of each respective fork, each pair of
guidance rails having a default, closed position and an
opening, tlexible path of motion, wherein each pair of
guidance rails are laterally aligned to flex apart to
receive and have constant contact with each respective
fork of the fork lift providing an opening force through-
out their respective vertical paths of motion; and

(b) a support assembly for supporting the first and second
pair ol guidance rails through their respective opening
paths of motion, the support assembly comprising:

1) a first pair and second pair of stationary, laterally
spaced, upright support members;

1) at least one lateral support member operably con-
necting each guidance rail with their respective
upright support member, wherein the lateral support
member 1s a rigid structure which 1s statically con-
nected to the respective guidance rail and configured
to be movable to and freely embrace the respective
upright support member providing a limited path of
lateral movement between the support member and
the guidance rail; and

111) at least one spring operably positioned between
cach guidance rail and each corresponding support
member for providing a resistive counter force to the
application of the opening force produced by the
forks through their respective vertical paths of
motion and biasing the guidance rails 1n their respec-
tive default, closed position, whereby during the
vertical movement of the forks of the forklift, the
first and second pair of guidance rails move and tlex
apart to accommodate the width of each fork as the
torks move through a vertical path of motion, and
when the forks are removed, the barrier safety gate
will revert to the default, closed position.

2. The barner satety gate of claim 1, wherein at least one
ol the upright support members comprises a rigidly attached
guidance pin and the respective lateral support member
comprises a lateral slot, wherein the guidance pin 1s adapted
to travel along the lateral slot permitting the corresponding
guidance rail to move towards and away from the upright
support member 1n a limited lateral path of motion as well
as pivot about the guidance pin, whereby providing flex-
ibility and vertical stability of the guidance rail throughout
the opening path of motion of the guidance member.

3. The barrier safety gate of claim 2, wherein the first and
second pair of guidance rails further comprise angled top
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surfaces and an angled bottom surfaces, each angled surface
facing inwardly central of each pair of the first and second
pair of guidance rails, whereby, mitially, the angled top and
bottom surfaces assist 1n smoothly engaging the forks as
they travel through their respective vertical paths of motion
through the barner safety gate.

4. A barrier safety gate operable to flex and move apart in
order to receive a vertical movement of forks of a fork lift
for loading and unloading from a raised platform, compris-
ng:

(a) a first pair and a second pair ol opening, flexible
guidance rails, the first pair and the second pair of
guidance rails are laterally positioned for receipt and
vertical passage of each respective fork, each pair of
guidance rails having a default, closed position and an
opening, flexible path of motion, wherein each pair of
guidance rails are laterally aligned to flex apart to
receive and have constant contact with each respective
fork of the fork lift providing an opening force through-
out their respective vertical paths of motion;

(b) a support assembly for supporting the first and second
pair of opening guidance rails through their respective
opening paths of motion, the support assembly com-
prising:

1) a first and second pair of stationary, laterally spaced.,
upright support members paired with the first and
second guidance rails respectively; and

1) at least one lateral support member operably con-
necting each respective flexible guidance rail with

the corresponding upright support member, wherein
the lateral support member 1s a rigid structure which
15 statically connected to the respective guidance rail
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and configured to be movable to and freely embrace
the respective upright support member providing a
limited path of lateral movement between the sup-

port member and the guidance rail;

111) at least one spring operably positioned between
cach guidance rail and each corresponding support
member for providing a resistive counter force to the
application of the opening force produced by the
forks through their respective vertical paths of
motion and biasing the guidance rails 1n their respec-
tive default, closed position; and

1v) wherein at least one of the upright support members
comprises a guidance pin and the corresponding
lateral support member comprises a lateral slot,
wherein the guidance pin 1s adapted to travel along
the lateral slot permitting the corresponding guid-
ance rail to move towards and away from the upright
support member 1n a limited lateral path of motion as
well as pivot about the guidance pin, whereby pro-
viding tlexibility and vertical stability of the guid-
ance rail throughout the opening path of motion of
the guidance rail.

5. The barrier safety gate of claim 4, wherein the first and
second pair of guidance rails further comprise angled top
surfaces and an angled bottom surfaces, each angled surface
facing inwardly central of each pair of the first and second
pair of guidance rails, whereby, mitially, the angled top and
bottom surfaces assist in smoothly engaging the forks as
they travel through their respective vertical paths of motion
through the barrier safety gate.
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